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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-3, 9, 14, 17 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mo (U.S. 2002/0024091) (of record) in view of Chudzik et al. (U.S. 2003/0207532). 

As to claim 1, Mo discloses in figs. 6A-6C a method of fabricating a semiconductor device in 
a substrate, the method comprising: forming a trench 602 having vertical sidewalls and a bottom 
formed within the substrate 600, the sidewalls and bottom of the trench 602 being formed of the 
substrate material (material of substrate 600); forming a vertical silicon layer ("polysilicon" 614) 
having a bottom surface extending conformally over the sidewalls of the trench 602 to 
continuously cover at least a lower portion of the sidewalls and the bottom of the trench 602, the 
vertical silicon layer ("polysilicon" 614) having an exposed surface opposite the bottom surface, 
the exposed surface having a vertical portion substantially parallel to the sidewalls of the trench 
602; the silicon layer ("polysilicon" 614) not having a continuous crystalline structure. 

Mo does not disclose the step of: performing gas phase doping upon the exposed surface of 
silicon layer so that the silicon layer is doped with a dopant having a concentration of at least 
lxlO A 19 atoms/cm3. 

Chudzik et al. disclose in figs. 1-8 a method of fabricating a semiconductor device, 
comprising: performing gas phase doping upon the exposed surface of silicon layer so that the 
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silicon layer is doped with a dopant having a concentration of at least lxlO A 19 atoms/cm3 
("lxlO A 20 Atoms/cm3") (see para [0008]). Therefore, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to modify the method of Mo 
by comprising the step of performing gas phase doping upon the exposed surface of silicon layer 
so that the silicon layer is doped with a dopant having a concentration of at least lxlO A 19 
atoms/cm3 as taught by Chudzik et al. for improving the capacitance of the storage node. 

As to claims 2-3, Mo discloses in figures 6A-6C a method of fabricating a semiconductor 
device in a substrate, wherein the silicon layer 614 comprises amorphous or polysilicon (see 
para. [0026]). 

As to claim 9, Mo discloses in figures 6A-6C a method of fabricating a semiconductor 
device in a substrate, wherein the dopant is phosphorous (see para [0026]). 

As to claim 14, Mo discloses in figures 6A-6C a method of fabricating a semiconductor 
device in a substrate, wherein forming the silicon layer 614 and performing the gas phase doping 
comprise an in-situ process ("in-situ doping") (see para [0026]). 

As to claim 17, Mo discloses in figures 6A-6C a method of fabricating a semiconductor 
device in a substrate, further comprising substantially filling the trench with a fill material 620 
after performing the gas phase doping (see para. [0026] & [0027]), wherein a lower surface of 
the fill material 620 is disposed on the exposed surface (fig. 6C). 

As to claim 29, Mo discloses in figs. 6A-6C a method of fabricating a semiconductor 
device in a substrate, the method comprising: forming a trench 602 having sidewalls and a 
bottom formed within the substrate 600, the sidewalls and bottom of the trench 602 being formed 
of the substrate material (material of substrate 600); lining the sidewalls and the bottom of the 
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trench 602 with a node dielectric ("gate oxide" 612), the node dielectric ("gate oxide" 612) 
having a top surface parallel to the sidewalls and the bottom of the trench 602; forming a 
continuous and conformal silicon liner ("polysilicon layer" 614), a bottom surface of the silicon 
liner 614 covering at least a portion of the top surface of the node dielectric 612, the silicon liner 
614 having an exposed surface (top surface of 614) opposite the bottom surface and substantially 
parallel to the sidewalls and the bottom of the trench 602, the silicon liner 614 not having a 
continuous crystalline structure. 

Mo does not disclose the step of: performing gas phase doping with a dopant having a 
concentration of at least lxlO A 19 atoms/cm3. 

Chudzik et al. disclose in figs. 1-8 a method of fabricating a semiconductor device, 
comprising: performing gas phase doping upon the exposed surface of silicon layer so that the 
silicon layer is doped with a dopant having a concentration of at least lxlO A 19 atoms/cm3 
("lxlO A 20 Atoms/cm3") (see para [0008]). Therefore, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to modify the method of Mo 
by comprising the step of performing gas phase doping with a dopant having a concentration of 
at least lxlO A 19 atoms/cm3 as taught by Chudzik et al. for improving the capacitance of the 
storage node. 

Mo in view of Chudzik et al. does not disclose the trench extending to a depth of about 6\xm 
and 8 (xm. However, the depth of about 6|im and 8 um for a trench would have been obvious to 
an ordinary artisan practicing the invention because, absent evidence of disclosure of criticality 
for the range giving unexpected results, it is not inventive to discover optimal or workable ranges 
by routine experimentation. In re Aller, 220 F.2d 454, 105 USPQ 233, 235 (CCPA 1955). 
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Furthermore, the specification contains no disclosure of either the critical nature of the claimed 
dimensions of any unexpected results arising therefrom. Where patentability is aid to be based 
upon particular chosen dimensions or upon another variable recited in a claim, the Applicant 
must show that the chosen dimensions are critical. See In re Woodruff, 919 F.2d 1575, 1578, 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). 

3. Claims 4 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mo (U.S. 
2002/0024091) (of record) in view of Chudzik et al. (U.S. 2003/0207532) as applied to claim 1 
above, and further in view of Lee (U.S. 6,759,335) (of record). 

As to claims 4 and 7, Mo in view of Chudzik et al. does not disclose the silicon layer is at 
least 8 nm thick and the dopant is arsenic. 

Lee discloses in figs. 5-7 a method comprising: the silicon layer ("polysilicon" 62) is at 
least 8 nm thick ("about 20 and 100 nm") (see col. 4, lines 17-25) and the dopant is arsenic (see 
col. 4, lines 8-16). Therefore, it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to modify the method of Mo in view of Chudzik et al. by 
comprising the silicon layer which is at least 8 nm thick and the dopant is arsenic as taught by 
Lee for avoiding leakage current off the capacitor. 

4. Claims 5-6, 8, 10-13, 18-21 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mo (U.S. 2002/0024091) (of record) in view of Chudzik et al. (U.S. 
2003/0207532) as applied to claims 1 and 18 above, and further in view of Chung et al (U.S. 
6,734,106) (of record). 
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As to claims 5, 6, 8, 10, 11, 12, and 13, Mo in view of Chudzik et al. does not disclose 
the gas phase doping is performed at a temperature between about 850-1000° C or a temperature 
between 850-950° C; the gas phase doping is performed at a pressure of between 1-100 Torr; the 
gas phase doping uses AsH.sub.3 as a dopant precursor or dopant is arsenic formed by an 
AsH.sub.3 precursor; the precursor is flowed at a rate of 100-300 seem for between 5-120 
minutes. 

Chung et al. disclose in col. 2, line 49 - col. 3, line 20, a method wherein the gas phase 
doping is performed at a temperature between about 850-1000° C ("about 900 to 1000° C") or a 
temperature between 850-950 0 C ("about 900 to 1000° C"); the gas phase doping is performed 
at a pressure of between 1-100 Torr ("about 100 torr"); the gas phase doping uses AsH.sub.3 
("AsH3") as a dopant precursor or dopant is arsenic formed by an AsH.sub.3 ("AsH3") 
precursor; the precursor is flowed at a rate of 100-300 seem ("about 200") for between 5-120 
minutes ("about 120 ... minutes"). Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the method of Mo in view 
of Chudzik et al. by having the gas phase doping which is performed at a temperature between 
about 850-1000° C or a temperature between 850-950 ° C; the gas phase doping is performed at 
a pressure of between 1-100 Torr; the gas phase doping uses AsH.sub.3 as a dopant precursor or 
dopant is arsenic formed by an AsH.sub.3 precursor; the precursor is flowed at a rate of 100-300 
seem for between 5-120 minutes as taught by Chung et al for protecting the upper surface of the 
substrate. 

Mo in view of Chudzik et al. and Chung does not disclose the step of forming the silicon 
layer is performed at a temperature less than the gas phase doping; and the gas phase doping is 
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performed at a pressure of between 15-30 Torr. However, the temperature range for the silicon 
layer; and the pressure range for the gas phase doping would have been obvious to an ordinary 
artisan practicing the invention because, absent evidence of disclosure of criticality for the range 
giving unexpected results, it is not inventive to discover optimal or workable ranges by routine 
experimentation. In re Aller, 220 F.2d 454, 105 USPQ 233, 235 (CCPA 1955). Furthermore, 
the specification contains no disclosure of either the critical nature of the claimed dimensions of 
any unexpected results arising therefrom. Where patentability is aid to be based upon particular 
chosen dimensions or upon another variable recited in a claim, the Applicant must show that the 
chosen dimensions are critical. See In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 
1936 (Fed. Cir. 1990). 

Mo in view of Chudzik et al. and Chung does not disclose the precursor is flowed in the 
presence of H2 or He. However, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the method of Lee in view of Stamp et al. and 
Chung by using H2 or He material for flowing the precursor for controlling the rate and 
processing time of the precursor, since it has been held to be within the general skill of a worker 
in the art to select a known material on the basis of its suitability for the intended used as a 
matter of obvious design choice. In re Leshin, 125 USPQ 416. 

As to claim 18, Mo discloses in figs. 6A-6C a method of fabricating a semiconductor 
device in a substrate, the method comprising: 

forming a trench 602 having vertical sidewalls and a bottom within the substrate 600, the 
sidewalls and the bottom of the trench 602 being formed of the substrate material (material of 
substrate 600); lining the sidewalls with a node dielectric ("gate oxide" 612) and forming 



Application/Control Number: 10/766,053 Page 8 

Art Unit: 2892 

sidewalls of the node dielectric 612; depositing a silicon layer ("polysilicon" 614) having a 
bottom surface in contact with and continuously and conformally covering at least a lower 
portion of the sidewalls and a top surface of the node dielectric ("gate oxide" 612), the silicon 
layer ("polysilicon" 614) having an exposed surface opposite the bottom surface, the exposed 
surface having a vertical portion substantially parallel to the sidewalls of the trench 602, the 
silicon layer ("polysilicon" 614) not having a continuous crystalline structure; wherein the gas 
phase doping results in the silicon layer ("polysilicon" 614) being doped with a dopant having a 
concentration (see para. [0026] and [0033]). 

Mo does not disclose the step of: performing gas phase doping upon the exposed surface of 
silicon layer so that the silicon layer is doped with a dopant having a concentration of at least 
lxlO A 19 atoms/cm3. 

Chudzik et al. disclose in figs. 1-8 a method of fabricating a semiconductor device, 
comprising: performing gas phase doping upon the exposed surface of silicon layer so that the 
silicon layer is doped with a dopant having a concentration of at least lxlO A 19 atoms/cm3 
("lxlO A 20 Atoms/cm3") (see para [0008]). Therefore, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to modify the method of Mo 
by comprising the step of performing gas phase doping upon the exposed surface of silicon layer 
so that the silicon layer is doped with a dopant having a concentration of at least lxlO A 19 
atoms/cm3 as taught by Chudzik et al. for improving the capacitance of the storage node. 

Mo in view of Chudzik et al. does not disclose a method comprising: performing gas 
phase doping in a reaction chamber by: flowing a dopant precursor gas in the reaction chamber at 
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a rate of between 100-300 seem, heating the reaction chamber to a temperature of between 850- 
1000 degree C, and pressurizing the reaction chamber to a pressure of between 1-100 Torr. 

Chung et al discloses in col. 2, line 49 - col. 3, line 20, a method comprising: performing 
gas phase doping in a reaction chamber by: flowing a dopant precursor gas in the reaction 
chamber at a rate of between 100-300 seem ("about 200"), heating the reaction chamber to a 
temperature of between 850-1000 degree C ("about 900 to 1000° C"), and pressurizing the 
reaction chamber to a pressure of between 1-100 Torr ("about 100 torr") for protecting the upper 
surface of the substrate. Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to modify the method of Mo in view of Chudzik et al. 
by having the step of performing gas phase doping in a reaction chamber by: flowing a dopant 
precursor gas in the reaction chamber at a rate of between 100-300 seem, heating the reaction 
chamber to a temperature of between 850-1000 degree C, and pressurizing the reaction chamber 
to a pressure of between 1-100 Torr as taught by Chung et al for protecting the upper surface of 
the substrate. 

As to claim 19, Mo discloses in figs. 6A-6C a method of fabricating a semiconductor 
device in a substrate, further comprising substantially filling the trench 602 with a fill material 
620 after performing the gas phase doping (see para. [0026] & [0027]), wherein a lower surface 
(bottom surface) of the fill material 620 is disposed on the exposed surface (top surface of 614). 

As to claims 20-21, Mo discloses in figs. 6A-6C method of fabricating a semiconductor 
device in a substrate, wherein the silicon layer ("polysilicon layer "614) comprises polysilicon 
(see para. [0026]). 
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As to claim 24, Mo discloses in figs. 6A-6C a method of fabricating a semiconductor 
device in a substrate, wherein forming the silicon layer ("polysilicon" 614) and performing the 
gas phase doping comprise an in-situ process ("in-situ doping") (see para. [0026]). 

5. Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mo 
(U.S. 2002/0024091) (of record) in view of Chudzik et al. (U.S. 2003/0207532) and Chung et al 
(U.S. 6,734,106) (of record) as applied to claim 18 above, and further in view of Lee (U.S. 
6,759,335) (of record). 

As to claims 22 and 23, Mo in view of Chudzik et al. and Chung does not disclose the 
silicon layer is at least 8 nm thick and the dopant is arsenic or phosphorous. 

Lee discloses in figs. 5-7 a method comprising: the silicon layer ("polysilicon" 62) is at 
least 8 nm thick ("about 20 and 100 nm") (see col. 4, lines 17-25) and the dopant is arsenic (see 
col. 4, lines 8-16). Therefore, it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to modify the method of Mo in view of Chudzik et al. and 
Chung by comprising the silicon layer which is at least 8 nm thick and the dopant is arsenic as 
taught by Lee for avoiding leakage current off the capacitor. 

6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mo (U.S. 
2002/0024091) (of record) in view of Chudzik et al. (U.S. 2003/0207532) as applied to claim 1 
above, and further in view of Cheong (U.S. 2003/0186533) (of record). 

As to claim 15, Mo in view of Chudzik et al. does not disclose a method wherein forming the 
silicon layer and performing the gas phase doping comprise an ex-situ process. 
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Cheong discloses in paragraphs [0005] and [0029] a method, wherein forming the silicon 
layer ("silicon thin film") and performing the gas phase doping comprise an ex-situ process. 
Therefore, it would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to modify the method of Mo in view of Chudzik et al. by having the steps of 
forming the silicon layer and performing the gas phase doping comprise an ex-situ process as 
taught by Cheong for removing contaminants which are produced by such contaminator as 
carbon and oxides (see paragraph [0029] in Cheong). 

7. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mo (U.S. 
2002/0024091) (of record) in view of Chudzik et al. (U.S. 2003/0207532) and Cheong (U.S. 
2003/0186533) (of record) as applied to claims 1 and 15 above, and further in view of Lee (U.S. 
6,759,335) (of record). 

As to claim 16, Mo in view of Chudzik et al. and Cheong does not disclose the step of: 
performing a wet clean of the substrate before performing the gas phase doping, wherein the wet 
clean removes a native oxide on the silicon layer. 

Lee discloses in figures 5-7 a method of fabricating a semiconductor device in a 
substrate, further comprising: performing a wet clean ("wet process") of the substrate (figure 4) 
before performing the gas phase doping (65) (figure 6), wherein the wet clean ("wet process") 
removes a native oxide on the silicon layer ("polysilicon" 62). Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to modify 
the method of Mo in view of Chudzik et al. and Cheong by comprising the step of performing a 
wet clean of the substrate before performing the gas phase doping, and wherein the wet clean 
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removes a native oxide on the silicon layer as taught by Lee for reducing the manufacturing cost 
by using a wet process 

8. Claims 25 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mo 
(U.S. 2002/0024091) (of record) in view of Chudzik et al. (U.S. 2003/0207532) and Chung et al 
(U.S. 6,734,106) (of record) as applied to claim and 18 above, and further in view of Cheong 
(U.S. 2003/0186533) (of record). 

As to claim 25, Mo in view of Chudzik et al. and Chung et al. does not disclose a method 
wherein forming the silicon layer and performing the gas phase doping comprise an ex-situ 
process. 

Cheong discloses in paragraphs [0005] and [0029] a method, wherein forming the silicon 
layer ("silicon thin film") and performing the gas phase doping comprise an ex-situ process. 
Therefore, it would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to modify the method of Mo in view of Chudzik et al. and Chung et al. by 
having the steps of forming the silicon layer and performing the gas phase doping comprise an 
ex-situ process as taught by Cheong for removing contaminants which are produced by such 
contaminator as carbon and oxides (see paragraph [0029] in Cheong). 

As to claim 27, Mo does not disclose a method wherein the dopant has a concentration of 
at least 5xlO A 19 atoms/cm.sup.3. 

Chudzik et al. disclose in figs. 1-8 a method of fabricating a semiconductor device, 
comprising: performing gas phase doping upon the exposed surface of silicon layer so that the 
silicon layer is doped with a dopant having a concentration of at least lxlO A 19 atoms/cm3 
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("lxlO A 20 Atoms/cm3") (see para [0008]). Therefore, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to modify the method of Mo 
by comprising the step of performing gas phase so that the silicon layer is doped with a dopant 
having a concentration of at least lxlO A 19 atoms/cm3 as taught by Chudzik et al. for improving 
the capacitance of the storage node. 

9. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mo (U.S. 
2002/0024091) (of record) in view of Chudzik et al. (U.S. 2003/0207532), Chung et al (U.S. 
6,734,106) (of record) and Cheong (U.S. 2003/0186533) (of record) as applied to claims 18 and 
25 above, and further in view of Lee (U.S. 6,759,335) (of record). 

As to claim 26, Mo in view of Chudzik et al., Chung et al. and Cheong does not disclose 
the step of: performing a wet clean of the substrate before performing the gas phase doping, 
wherein the wet clean removes a native oxide on the silicon layer. 

Lee discloses in figures 5-7 a method of fabricating a semiconductor device in a 
substrate, further comprising: performing a wet clean ("wet process") of the substrate (figure 4) 
before performing the gas phase doping (65) (figure 6), wherein the wet clean ("wet process") 
removes a native oxide on the silicon layer ("polysilicon" 62). Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to modify 
the method of Mo in view of Chudzik et al., Chung et al. and Cheong by comprising the step of 
performing a wet clean of the substrate before performing the gas phase doping, and wherein the 
wet clean removes a native oxide on the silicon layer as taught by Lee for reducing the 
manufacturing cost by using a wet process. 
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10. Claims 1 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schrems 
(U.S. 2002/0125521). 

As to claim 1, Schrems discloses in fig. 2E a method of fabricating a semiconductor 
device in a substrate 101, the method comprising: forming a trench 102 having vertical sidewalls 
and a bottom formed within the substrate 101, the sidewalls and bottom of the trench 102 being 
formed of the substrate material (material of substrate 101); forming a vertical silicon layer 
("conductive trench filling" 161) (see para. [0085] 161 is doped with polysilicon) having a 
bottom surface extending conformally over the sidewalls of the trench 102 to continuously cover 
at least a lower portion of the sidewalls and the bottom of the trench 102, the vertical silicon 
layer ("conductive trench filling" 161) having an exposed surface opposite the bottom surface, 
the exposed surface having a vertical portion substantially parallel to the sidewalls of the trench 
102; the silicon layer ("conductive trench filling" 161) not having a continuous crystalline 
structure. 

Schrems does not disclose the step of performing gas phase doping upon the exposed 
surface of silicon layer so that the silicon layer is doped with a dopant having a concentration of 
at least lxlO A 19 atoms/cm3. However, it would have been obvious to a person having ordinary 
skill in the art at the time the invention was made to optimize the doping concentration level of 
the polysilicon layer because it would create either higher or lower conductivity layer for the 
intended purpose. 

As to claim 29, Schrems discloses in fig. 2E a method of fabricating a semiconductor 
device in a substrate, the method comprising: forming a trench 102 having sidewalls and a 
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bottom formed within the substrate 101, the sidewalls and bottom of the trench 102 being formed 
of the substrate material (material of substrate 101); lining the sidewalls and the bottom of the 
trench 102 with a node dielectric ("dielectric layer" 164), the node dielectric ("dielectric layer" 
164) having a top surface parallel to the sidewalls and the bottom of the trench 102; forming a 
continuous and conformal silicon liner ("conductive trench filling" 161) (see para. [0085] 161 is 
doped with polysilicon), a bottom surface of the silicon liner ("conductive trench filling" 161) 
covering at least a portion of the top surface of the node dielectric ("dielectric layer" 164), the 
silicon liner ("conductive trench filling" 161) having an exposed surface opposite the bottom 
surface and substantially parallel to the sidewalls and the bottom of the trench 102, the silicon 
liner ("conductive trench filling" 161) not having a continuous crystalline structure. 

Schrems does not disclose the step of performing gas phase doping with a dopant having 
a concentration of at least lxlO A 19 atoms/cm3; and the trench extending to a depth of about 6[mi 
and 8 urn. However, it would have been obvious to a person having ordinary skill in the art at 
the time the invention was made to optimize the doping concentration level of the polysilicon 
layer because it would create either higher or lower conductivity layer for the intended purpose. 
And the depth of about 6(im and 8 |im for a trench would have been obvious to an ordinary 
artisan practicing the invention because, absent evidence of disclosure of criticality for the range 
giving unexpected results, it is not inventive to discover optimal or workable ranges by routine 
experimentation. In re Aller, 220 F.2d 454, 105 USPQ 233, 235 (CCPA 1955). Furthermore, 
the specification contains no disclosure of either the critical nature of the claimed dimensions of 
any unexpected results arising therefrom. Where patentability is aid to be based upon particular 
chosen dimensions or upon another variable recited in a claim, the Applicant must show that the 
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chosen dimensions are critical. See In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 
1936 (Fed. Cir. 1990). 

1 1 . Claim 1 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schrems (U.S. 
2002/0125521) in view of Chung et al (U.S. 6,734,106) (of record). 

As to claim 18, Schrems discloses in fig. 2E a method of fabricating a semiconductor 
device in a substrate, the method comprising: 

forming a trench 102 having vertical sidewalls and a bottom within the substrate 101, the 
sidewalls and the bottom of the trench 101 being formed of the substrate material (material of 
substrate 101); lining the sidewalls with a node dielectric ("dielectric layer" 164) and forming 
sidewalls of the node dielectric ("dielectric layer" 164); depositing a silicon layer ("conductive 
trench filling" 161) having a bottom surface in contact with and continuously and conformally 
covering at least a lower portion of the sidewalls and a top surface of the node dielectric 
("dielectric layer" 164), the silicon layer ("conductive trench filling" 161) having an exposed 
surface opposite the bottom surface, the exposed surface having a vertical portion substantially 
parallel to the sidewalls of the trench 102, the silicon layer ("conductive trench filling" 161) not 
having a continuous crystalline structure; wherein the gas phase doping results in the silicon 
layer ("conductive trench filling" 161) being doped with a dopant having a concentration (see 
para. [0085]). 

Schrems does not disclose a method comprising: performing gas phase doping in a 
reaction chamber by: flowing a dopant precursor gas in the reaction chamber at a rate of between 
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100-300 seem, heating the reaction chamber to a temperature of between 850-1000 degree C, and 
pressurizing the reaction chamber to a pressure of between 1-100 Torr. 

Chung et al. disclose in col. 2, line 49 - col. 3, line 20, a method comprising: performing 
gas phase doping in a reaction chamber by: flowing a dopant precursor gas in the reaction 
chamber at a rate of between 100-300 seem ("about 200"), heating the reaction chamber to a 
temperature of between 850-1000 degree C ("about 900 to 1000° C"), and pressurizing the 
reaction chamber to a pressure of between 1-100 Torr ("about 100 torr") for protecting the upper 
surface of the substrate. Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to modify the method of Schrems by having the step 
of performing gas phase doping in a reaction chamber by: flowing a dopant precursor gas in the 
reaction chamber at a rate of between 100-300 seem, heating the reaction chamber to a 
temperature of between 850-1000 degree C, and pressurizing the reaction chamber to a pressure 
of between 1-100 Torr as taught by Chung et al. for protecting the upper surface of the substrate. 

Schrems in view of Chung et al. does not disclose the step of: performing gas phase 
doping upon the exposed surface of silicon layer so that the silicon layer is doped with a dopant 
having a concentration of at least lxl0 A 19 atoms/cm3. However, it would have been obvious to 
a person having ordinary skill in the art at the time the invention was made to optimize the 
doping concentration level of the polysilicon layer because it would create either higher or lower 
conductivity layer for the intended purpose. 

Response to Arguments 
12. Applicant's arguments with respect to claims 1-27 and 29 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to THANH Y. TRAN whose telephone number is (571)272-21 10. 
The examiner can normally be reached on M-F (9-6:30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thao X. Le can be reached on (571) 272-1708. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Thao X Le/ 

Supervisory Patent Examiner, Art Unit 
2892 

/T. Y. T./ 

Examiner, Art Unit 2892 
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